Diffractive optical elements (DOEs) with structures finer than optical wavelengths, namely, subwavelength DOEs are expected to realize previously unattainable miniaturization and hybrid functionalization. However, the design of subwavelength DOEs is difficult due to complex behavior of electromagnetic waves.
Diffractive optical elements (DOEs) with structures finer than optical wavelengths, namely, subwavelength DOEs are expected to realize previously unattainable miniaturization and hybrid functionalization. However, the design of subwavelength DOEs is difficult due to complex behavior of electromagnetic waves.
In this paper, we report design of subwavelength DOEs based on finite-difference time-domain (FDTD) method and optimization by genetic algorithm (GA). The FDTD method directly solves Maxwell's equation. GA is an optimization technique inspired by natural evolutionary process. By combining these two, we develop GA-FDTD method to optimum design of subwavelength DOEs.
Figs.1 (a) and 2 (a) shows GA-FDTD optimized PBS and focusing lens structures, respectively. Figs.1 (b), (c) and 2 (b), (c) shows intensity profile of a Gaussian beam entering from the left side. These results show that the GA-FDTD successfully optimizes subwavelength DOE structures, which cannot be obtained by trail -and-error methods.
Though not based on the GA-FDTD method, we also show design of a hybrid functional DOE that doubles as PBS and lens, which separates TM and TE polarizations and focuses them on different locations. 
